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THUS REPGRT GESCRIBES (HE TEST PROLEDURFS USED aANb THE TES) 
RESULTS OBTAINEC FROM SreucT. aaL INTEGR Ty, Acre Le wared 
Cornosiow avo Flow & eacity Trsrt convucrveo ON teu, One - 
teen Fuer CHtecn Yar viS OF SIGNE. AND MANUF ACTURLO BY PARKER 
Arecratt? Comeany. FRE TEST PROGRAM WAS AUTHOSONTES BY AER 
Force Contaact Nisper AFO4(C94)-287 ano was CONDUCTED AS” 
REQUIRES ay Teor Diercrive Numpcr? 21. Tre Ate Force 
Bariratic SrsTems D.¥:5:0N SFORNSOSEL THE PROGRAM. JTESTiNe 
WAS PERFORMED AT WrLé LABOwATORIES, Ev Secur00, CaLirorata, 
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ABSTRACT 


“Yat PURPOSE OF THIB TEST PROGRAM WAS TO DETECAMINE THE 
—_— “es STRUCTURAL JRTEGRITY, He Si STaAaceh TO STRESS CUREGS: 
, CRACKING AMD FLOW CAPACITY OF THE PapKes Riginae Coabias 
: Fuceu Creca Vaivts, GO //A Parr Numoer 27-02402-5, iPaanes 
Pant Numees 2630014). 


. a Tuo UM: TS WERE SUBMITED FOR TEST: NG. THE TL.™ PROGHAK 
COWSIST.O OF DTAMETE® MEST IMENTS, ACCFLES ATES EORMOSI ON, 
FLOw CAPACTTY AMD BURSI PRESSURE TESTS. 


(A B0-0AY ACCELERATED COMZOBION TEST CAUSED SEVERE 
ECQRROSIOM OF THE SOBY BASE WETAL; BUT, THERE was HO 
EVIDENCE OF STRESS CORROSION CRACKING 


oo ae Tre FRESBURE OROP WAS 5.2 FSi (atcowaace 18 9 es!) ara 
— a WATER FiLQW RATE OF 70 GPM. 


og te “we 
a “Yee. ther e@esguRe OF A UNIT FREE OF ConagsioNn was 5100 

-§ : pea. A Umit eAEvIOwsLY SUBJECTED TO A BO0-paAY AgCELERATED 
7 — «SORROSIOM TRET OEMONS TRATED A BURST PRESSURE OF BEE esig. 
Bo | Minimum MR@uiREO BuRsT PRESSURE 1s 2400 Psia. 


oy 


A cegt: <eeD OESCRIPTION OF ALL TESTS AND RESULTS, INCLUDING 
A LIST OF RQMVIPMENT EMPLOYED IN THF PERFORMANCE OF THE 
TORE PROGRAM, IS PRESENTED sm THiS REPORT. 
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TOR ree Lawvaaton fess BY tHe COMMANOER: 
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Bio ver Cw Vauves Assemacics Hive aren SUBJECTED 10 

‘THE FEST PROGMAR DESCRIBED FH THIS REP OR THe vALVE 

ASSEMBLIES WEG Parker Atacrart Caneany Paat Numern 
(eoza "ART Numeee 27-02 407-2). : 


Stee 10 A Flow Capherty Test amo a 
‘Test. Tue Frow Caraciry Test OLMONS TRATED 
oF 3.2 P8io ata 


ait twas susJe 


Rout 


WATER FLow RaTE OF 7G gar. 


PAL wELCO RUPTURED, 
thOWING THE BODY IN THE THREADED ARTA Fi ENLARGE RADIALLY, 
DECREASING THE THREEO ENGACE MENT. SUBSEQUENTLY, THE BODY 
AND CAP SEPARATED IN THE ALtAL SURECTION. A Locel caecn 
OCCBPRED IN THE WELB AT 2.30 S15 AS EVIGENCED BY EXTE@N AL 
LEAKAGE, 


& 


Unit 2 was guBse 


* 
Cres 35 


Al ACCELERATED CORROSION TE@T ano 
o RING THE 30-nay ACCELERATED 
FOVAS o& EVIDENCE OF EXTERNAL LEAKAGE 
AT THE MMOOF FRE SsURE OF 160C PSIG, AND IT was ASEUMED THAY 
BO STRESS COAPOS.ON CRACKING GCoOCURRED. CORROSION OF Base 
MATESIAL WAS SEVERE AT LOCATIONS WHERE ThE SURFACE FINISH 
WAS BAMAGED BY MORMAL WANCLING; £.G., WHERE WRENL AES WERE 
APPLIED TO THE BODY Hix. THE wero ritcEes MATERIAL SURTACE 
SHOWED UNIFORM COPROSION WITH NO PITTING. Tre BURGT 
PRESSURE FOLLOWING T+t ACCELERATES Cormrosson TEST was 

3550 esis. Farcune OCCURRED 1M THE SAME MANNER AS 
DESCRIACO ABOVE. A LOCAL ERAT® OCCURRED IN THE WELD AT an 
PMTERWAL PRESSURE OF C200 F518 AS EVIOGENCED BY “XICRWAL 


— EAK AGE. 
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CONCLUSIONS AND RECOMMENDATIONS 


pM SAG da ne 


“ CONCLYS EONS 


THE FLOW CHARACTERISTICS OF THE GAIT WERE SATISFACTORY, 
THE PRESSURS ORGP ACROSS THE VALVE AT & FLOW RATE OF 79 
GPM OF WATER waAS 5,2 PStD. THE ALLOWABLE PRESSURE DROP 
18 9.9 Psid-aAT 7O Gem. 


Tiel STMUCTURAL INTEGRITY OF THE UNIT WAS SATISFACTORY. 
TRE BURSY PRESSURES OF BOTH UNITS (ONE FP E OF CORROSION, 
THE OTHER SUBVECTED TO aA SO-vaY ACCELERATED COARCSION 
TeS5 5 Siew bee. he ERCESS OF TAS SC ECEOO CLP Lt Chau Re= 


RENTS OF 2400 PSIG. 


STRESS CORROSION CRACKING APPF ERED 1G SE ABSENT AS 
DEMONSTRATES @Y NO EXTEANAL LEAK ASE AFTER a SO-pay 
ACCELERATED CORROSION TEST. 


RECOMMENDATIONS 4 
Nowe. 


Two Fue Gates Varives, GD/A Psat Nuwacr 27°02402-5 (Parker 
“Pant Mumace 2630014), wees suevecteD To STRUCTURAL INH 
TEGRETY, FLOW CAPACGITY AWD ACCELERATED CORRORIOM TCSTS | 
+ accoeDance with Test Directive Numsew 21 oF Air Force 
_Lomqnact Muara AFOA(694)- Z87. 
Ce * 

ae VALVE Assewsises WERE OESIAGNED AND - ARUFACTURED BY 
Palxcr Arrcrary Compaxy, Los Anseces, CaliFormia, THE 
VALVE ASSEMBLIES ARE A REDESIGN OF GD/A Pant Number 
27-0245 3=1 (Paaxer Parr Numecr |1)1-595729), wHich 
EMPLOYED A FTEFLON SEALING EX EMENT PE THLE BOOY AND CAT. 
\w. tae. BESTS IONED UNMET, THE SEALING ELEMENT WAS ELIMINATED 
Nie Wer sreroens eT ene ce Movi ltl Me ee ke ar ruees vue 
BObY AND CAPS 


TwE tn Tem?T OF THE PROG AM WAS TO TNVESTIGATE THE FLOw 

4ARACTERISTIC, SUSCEPTIBILITY TO SIRESS CORROSION 
CRACKING AND STRUCTURAL iNTEGRITY OF THE REDESIGNED VALE 
bhi 


“Tue sd ST PROCELURES UTILIZED IN THIS PROGRAM ARE OUTLINED 
oe be Wvic Lasomatonites Tear Proceoure Nuwpece C315, Revision 

A, GATED OeceMser 3, 1965, ATTACHEO 0 THIS AFPORT AS 
+t Areas: wih ah Tae - 
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DESCRIPTION OF TEST SPECIMENS 


wt QI stab cada siege te Sr 


Fant Name: VAuve, Créun, Ont-incn, AlRBORNE, FURL, 
MANUFACTURER? Parker A:acrar. COMPANY, LOS ANGELES, CALIF. 
Parkta Part Numecr: 2630014 

GD,’A Part Num@es: C7? -02402-5 

NUMBER OF UMITS SUBMITTED FOO TESTING: Two 


THE UNTETS WERE IOENT IF IED AS FOLLOWS: 


i PARKEP Serian NUMBER GOA Seria, Numger 

101 3050006 
—_— 2 103 3080005 
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Examinarion 9° Product (Both Units) 


Unow RECr IPT, ihe TWO UNITS WORE ViSUALC YT UNSPES TEL 75 
- pt rcam rat if SHIPP IMG AND WAND’ UNG HAD caUSED ALY CaNMase 
“Teal WOULC REROER THE UNGTS UNSUTTAQLE POR TESTING. Goin 


ua ys weeE 7 OEMS TO € FREE OF Gawace,. 


Anert- ‘mic THE UNLTS SORE 8DERMIF LED ay Unit any Une? 
2 FOR TESTING PURPOSESR THE wRar -andure WATERSS 

WAS ROMOVELC FROM BOTH UNITS ANG TRE 800+ Di aAME TO ws. y, 
MEASURED AT FOUR Dif rERtnt LocAtT: OM$ #5 (DON TiF FEO Ae 


for-- > 4 4ananver D an Figure of APPENOIK AK. BOtw uN? 
WERE THEN SUBSECTES TO AR UNTESNAL HELIUM PRE ssume oF 
160B esi (reco: PRESSURE) (OR A PERIOD OF TEN MiNueE: 


Ova ing THIS PERL O05, THE uMITS heed FDR EXTE NAL 


LR AWAGE BY SUOMERS ON IN LSOPROPYEL AL. OHO No .faeace 


WAS O88€RVEtG, ArreR HE PLES Tle rae dguat WAS SE TURNED 
“39 AIMOSP HERG. PRESSY sRE, Tat “WHOY DAME TCRS wrae MEASURED 
AGAIN, Tre. MEASURED DEAR TE@S. ARE FABSULATED °N TABLE f 


“USER COMVITIONS, “as etck Wea” AND “FOLLOWING PROOF FRES- 


“suac.” Tet onirs deo WOF SEFORY AS A REGULT OF THE PROG: 
PRESSURE 1233. SiGaT CHANGE Y. IN DAAMETE RS af HUE Ta 
ME ARUP NG TOLERANCES. 


a BS0-TOR-64-5 
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Ltrs (Comwrtnuco) 


; 
i 


_UaEt§ was sussccreD 10 tHE Flow Casacire Teer nesceiese 
Ribs oxazole Pamagearn 6.2. 


+ 
te vest otauets ARC GRAPHICALLY PRESENTED IW Fisure | 
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AY a WATER FLOW RATE OF 70 BPH, THE PRESSURE OROP was 
“OCTERAI ACO Yo BE 5.2 Psio. 
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“ hussossasen Coxtoaton Tear in +2}. 


1 Fetuay: na EXkalwoe Lon. or Propuet, Uwit 2 was SUBLECTF R 1c) 
tad Acer aareo Comnegron Test Oistalaco in APPEROER A, 
woos t Pawrapaty ©.3. Tataspest tf sumteaa te tac Stacsa- 
Cornesion Caaceene FESt “Orbcaisen 1K Gecerrication 
ore 27T ALAS. PakaaRary 4. OB mS 


Tie UNIT Wa8 SRBC TED. “yo tae savcenicn=bayine CYCLr FOR. 
jh) A PERFO3 GF FQ Bays, FOR Tee AUTH Cavsor ExPosuRe Te 
“oly 8. EGMPLETION OF: Rate hers. ‘WL eb: Ceakeae rest At RROGP 
o 2) eaeseurt oF 1600 Pare vax SaaQuC NER DAITT. NO EXTEANAL 
ee A EARAOE SAS Br rected. | eg Ss P 
*Sbarece. PINcoMORATH “puE: he conngdyan Was WOTICED AFTER 
i FEW CARR FP EKEGRURE at ate 4c eed ‘Suaract coating 
“vas IMPEWEDCT, OR DAMAGED BY Aau te SUC AB OARPLICATION 
~ OF wRENePes To mex. “Twe weaw Fit; aS L683 113. 
a Ones rel FERFAG: COAT an ALTER a ew" gor tafosure. 


: vay race . Romeect iow: oF eerie. Wduld aaboce tyes owes 

Co COMEER. CE RRDS TON OF THE MEK OF OUP AND CARY ARG BRI FoR 
s, SUHRACR COMRObICR Of FRE MZEO FERRER, ant tAL. Proroakasns 
ORresarn t sap? aqeugy we oar r aetem P8skho 30 ave oF 

_ EF YSuRE SO ACCELEMATER CoRRostan, REGPRSTIVELY. StRESs- 
GABOR ION CRACKING APPEARTO, TO BE peiey AS EVIBENCED OY 
le OKT ER SAL aye L€ Ahr: 
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REQUIREMENTS, + POCEDURES AND CESULTS (Con!) J 


Burst Parssure Tesi (Unit 1) 


FOLLOWING TRE Frow waPaciyy Test, Unit | WAS SUBYECTED TO 
ras Buast Sresqure Test oescriBed in GPRPENCIX A, TARAM 
caarpe 6.4.1 


Post Yrerp Tree StrRAIn GAUGES WERE ATTACHED TO THE VALVE 


BOOY OUTER SURFACE AS SHOWN IN FiGuRe |} oF APPENDIX A. 
sel IPTERMAL PRESSURI VFE US STRAIN RELATION AS EVALUATED : 
FROM RECORDINGS 18 SHOWN in FiGuRe 2, 


Outing Teo FIRST PHASE OF THE BuRST Pressure TEST, tHE 
INTERNAL PRESSURE WAS INCREASED ROM ZERO TO 2400 PSIG, 
SHGwN 4S Point A On Ficure 2. Y:€.01NG OCCURRED AT THE 
LOCATIONS OF Gauces 1 ano 2 (OVER THREADED PORTIONS OF 
BODY). THE Pars3unc waS REDUCED To zE°0 P8iG, (PoiNnT B oF 
Frauae 1) AND A RESTOUAL STRAIN OF 7BO MICROINCHES/INCH 
WAS RECOROFD GW GAUGES 1 AND 2 WHICH :'S COMPARABLE TO TRE 
MCASURFD INCREASE tw O1ameTeER (Tasce 1). No viecoine 
O.-URRED ON GrUeEs J AND 4. 


For af SECOND PHASE OF Tee Burst Paczsuae Tesi, THE 
STRAinm GAUGE KECORQERS SCALE WAS CHANGED IN ANTICIPATION 
OF A LARGE STRAtH. THIS ARRANGEMENT DID HOT PERMIT 
ASCURATE READOUT BELOW 33900 MICROINCHES/INCH. 


THE. UN, T WAS REPRERSURIZED FROM ZERO TO C800 P3816 WHEN 
LEAKAGE OCCURRED # HOM A LOCAL'ZED ARFA AT THE wii AND 
PREVENIED “YRTHER INCREASE IN FPRESSYRE WITH THE HYDRAULIC 
EQUIPMENT USED. THE PRESSURE WAS D CREASED TO ATMOSPHERIC 
PRESSURF AND THE SYSTEM CHANGED TO A PRESSURIESD GAS 

SOURCE TO OVERCOMS THE EX'STING LEAKAGE. THE UNIT WAS 
REPRESSURIZED, AND AT AN INTERWAL PRESSUFE OF SIOO P3hu, t 
JHE WELD RUPTURE® ANO THE CAP SEPARATED FROM THE BUDY. 
[MSFN ATE'Y PRIOR TO FAILURE, & @TRAGM OF 7100 MICROINCHES/ 
ImeH WAS RECOROEO ow Gauces 1 ano 2 (Point C ofr Ficure 2). 
Tuk S800Y EZENLAPGEO 1M A BELL MOUTH FASHION AT THE WELOED 
£80. THE DIAMETER MEASUREMENT TAREN AFTER RUPTURE CANNOT 
Pe CONSIDERED RELIABLE. PHOTOGRAPH NuMBER 3 DEPICTS THE 
BONY AND © 4? CF TRE RUPTURBED UNIT. 


ae 
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Bussi Pressure Test (Unit 2) 


Fo.towtme ree Acceicrateo Corrosion Test, Unit 2 was 3uB- 
SeCaeD YO THE Burst Pressure Test, oesceiseo im APPENDIX A, 
Pariapapy 6.4.2, 


AS A RESULT OF THE CORRODED SURFACE, THE ATTACHMENT OF 
STRAIN GAUBES AND THE MEASUREMENT OF DIAMETERS WERE NOT 
PRACTICABLE. ; 


_STNE UNIT WAS SLOWLY ‘ perssuRIZED WITH MYORMAULss FLUID FROM 
ZERO TO APPROXIMATELY 2200 PE) G WHEN LEAKAGE OCCURREO AT A 
EQCALTZED. AREA OF THE WELS AWD PREVENTED FURTHER PRESSURE 
SHACREASE WITH THE WYORAULIC FQUIPMENT USED. TwE UNIT was 
COMMRECTED TO AM ACCUMULATOR AND PRESSURIZED TO 2400 FSis6. 
THIG PRESSURE WAS NAIMTAINED FOR A PERIOD OF ONE MINUTE 

AND THEN REDUCED YO ZERO. During 4 SUBSEQUENT 

WEP RESSURTZATION WHTR GAS, THE WELD RUPTURED AND TRE GaP 
SEPARATEO ©ROm THE BODY AT * PRESSURE OF 3650 eg:a. 
Puotogrartn Numecrk 4 :$ An AMIAL VIEW OF THE RUPTURED PARTS. 
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TABLE NUMBER | 


PARKER AIRCRAFT COMPANY 
VALVE, CHECK, ONE-INCH, AIRBORNE, FUEL 
GD/A PART NUMBER 27-02402-5 


DIAMETER MEASUREMENTS 


* DL AMETER (incnes) = 


Unit Test As '8 C _2 
1° AS RECEIVED 1.8708 1,8707 1.8703 1.8704 
1 FOLLOWING PROOF 1.8703 1.8703 1.8697 1.8700. 
(;600 ps+) 
} FOLLOWING BURST ** 1.8718 1.8692 we 
(2 400 PS:G) 
1 FOLKOWING OESTRUCTIVE beled 1.8853 1.8695. oo 


Burst (5100 psic) 


2 AS RECEIVED 1.8714 1.8712 4.8717 1.8735 
2 FOLLOWING’ PROOF LET VO 1.8710 1.8715 1.8714 
; (1600 psic) 


Notes: * Ferm DiAMETER LOCATION, SEE FiGume } Of Appemoix A. 


*® LOCATION COVERED BY STRAIN GAGES 


DiamETER VARIATION OF 0.0005 INCH OR LESS ARE 
MOST LIKELY OUE YO MEASURING INACCURACIFCS, 
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a INSTRUMENTATION AND EQUIPMENT ‘ 
. . ; ManurarTrURER . Wiel 
‘a Apparatus ano MODEL OE SCRIPTION NUMBER 


Gxawivarion gr Prooucr | - 


Parssury Oaat 
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— Pacssune Gace 


a: 


Presper Gace 


Agaceor? 
127040 


RSucaorr 
1279-C 
Asncror? 


72794) 


AZO 8 81G 


Gi268 


0-5000 esgic 4445 
C-'C.000 psig 4483 


Mrtaoneten STARRETT 4 
T2RL 1-2 en 6470 

Pacssunc Gaec- ASncRrort 0-2000 Ps) G1288 
1279-0 7 
4 ah et 
2 Frow Capaciry Trsy “s 
FLowMeter A.Q. Swith 3 
: S/N 163164 O-150 cpm . 
J 
Dirrereutiag Pats- Barron fy 
sure Gace 227 0-60 Psi 42:7 : 
Pacssure Gace ASHCROFT G- 5O psi 3806 a 
ig: y= 5 
‘ 4 
Stor Warcn Compass O-50 sec. 653e i 
O-15 min, i 
. : a 
 TeepCmaturc Grioee tetos & Nortasur -!00F 10 2250 { 
| 8693 <r | 
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